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ABSTRACT 

Introduction: Among surgical oncology patients, 
incisional surgical site infection is associated with 
substantially increased morbidity, mortality and 
healthcare costs. Moreover, while adults undergoing 
pancreaticoduodenectomy with preoperative placement 
of an intrabiliary stent have a high risk of this type of 
infection, and wound protectors may significantly 
reduce its risk, no relevant studies of wound protectors 
yet exist involving this patient population. This study 
will evaluate the efficacy of a dual-ring wound 
protector for prevention of incisional surgical site 
infection among adults undergoing 
pancreaticoduodenectomy with preoperatively-placed 
intrabiliary stents. 

Methods and analysis: This study will be a parallel, 
dual-arm, randomised controlled trial that will utilise a 
more explanatory than pragmatic attitude. All adults 
(>1 8 years) undergoing a pancreaticoduodenectomy at 
the Foothills Medical Centre in Calgary, Alberta, Canada 
with preoperative placement of an intrabiliary stent will 
be considered eligible. Exclusion criteria will include 
patient age <1 8 years and those receiving long-term 
glucocorticoids. The trial will employ block 
randomisation to allocate patients to a commercial 
dual-ring wound protector (the Alexis Wound 
Protector) or no wound protector and the current 
standard of care. The main outcome measure will be 
the rate of surgical site infection as defined by the 
Centers for Disease Control and Prevention criteria 
within 30 days of the index operation date as 
determined by a research assistant blinded to treatment 
allocation. Outcomes will be analysed by a statistician 
blinded to allocation status by calculating risk ratios 
and 95% CIs and compared using Fisher's exact test. 
Ethics and dissemination: This will be the first 
randomised trial to evaluate the efficacy of a dual-ring 
wound protector for prevention of incisional surgical 



Strengths and limitations of this study 



First randomised clinical trial to assess efficacy 
of a dual-ring wound protector in reducing the 
risk of incisional surgical site infection (SSI) 
after Whipple's procedure with preoperative 
placement of an intrabiliary stent, 
Incisional SSI will be diagnosed by systematic 
evaluation of surgical wounds using clear prede- 
fined criteria, within 30 days of surgery. 
Outcome assessor will be blinded to study allo- 
cation status of participants. 
This is a single centre study. 



site infection among patients undergoing 
pancreaticoduodenectomy. Results of this study are 
expected to be available in 2016/2017 and will be 
disseminated using an integrated and end-of-grant 
knowledge translation strategy. 
Trial registration number: ClinicalTrials.gov 
identifier NCT01 836237. 



INTRODUCTION 

Surgical site infection (SSI) is a leading 
cause of preventable morbidity and mortality 
in North America and worldwide. This con- 
dition has consistently been reported to 
account for up to 25% of all healthcare- 
associated infections/ ^ Prolonged hospital- 
isation, more frequent hospital re-admissions 
after surgery and a greater than twofold 
increase in costs and mortality have consist- 
ently been associated with this condition 
over the past decade. As such, an 
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increasing number of studies have cited an urgent need 
for safe and effective primary and secondary SSI preven- 
tion strategies, especially given the rising incidence of 
antimicrobial-resistant pathogens in hospital environ- 
ments/° " 

As most cases of SSI are incisional, they are most often 
restricted to the skin or subcutaneous and deep soft 
tissues within the incision/^ These types of SSI are asso- 
ciated with an increased risk of postsurgical pain, poor 
wound healing and aesthetic results and an increased 
risk of incisional hernias/^ Antibiotic pharmacotherapy; 
need for intermittent dressing changes and/or wound 
debridement, prolonged hospitalisation and after- 
discharge ambulatory or outpatient care; as well as lost 
personal work productivity and indirect medical costs 
also incur significant costs to the patient and healthcare 

14 15 

system. 

In order to minimise the risk of SSI, several periopera- 
tive care interventions, including skin cleansing, hair 
removal, hypothermia prevention and perioperative anti- 
biotic therapy, have been extensively studied over the past 
two decades.^ 1^20 f^owever, few studies of the efficacy of 
surgical primary prevention manoeuvres aimed at redu- 
cing contamination within the surgical site exist, especially 
among patients undergoing prolonged and complex 
gastrointestinal operations. Thus, surgical procedures clas- 
sified as contaminated or dirty (based on greater bacterial 
load within the surgical site and/ or the elective or emer- 
gency opening of gastrointestinal or biliary tracts) remain 
associated with at least a twofold increased risk of wound 
infection as compared with clean and clean-contaminated 
surgeries.^^ Developing a more effective and reprodu- 
cible primary prevention strategy for incisional SSIs 
among patients undergoing contaminated or dirty abdom- 
inal operations is therefore arguably a logical step towards 
further reducing the risk of SSI. 

Wound protectors 

The use of adhesive membrane barriers over the skin of 
the surgical site emerged 50 years ago as a possible solu- 
tion to minimise endogenous cross-contamination 
during surgery.^^ The initial idea relied on the principle 
of reducing exposure of the surgical site to bacteria 
inherent in the surrounding skin or to airborne bacteria 
in the operating room. Major applicability was expected 
in clean surgeries, where the skin is considered the 
main source of bacteria. Unfortunately, however, no evi- 
dence in support of plastic adhesive drapes was found in 
a recently updated systematic review of randomised con- 
trolled trials (RCTs) including five studies and 3082 par- 
ticipants.^^ In fact, a 23% increase in the risk of SSI was 
found in the group that received adhesive drapes. 

In the 1960s, other devices were described and then 
developed based on the concept of combining a non- 
traumatic surgical wound retractor with a protective 
membrane covering of the incisional margin in abdom- 
inal surgeries. Such protective covers or 'wound protec- 
tors' were hypothesised to be an improvement over 



adhesive membrane barriers as they were believed to 
reduce intraoperative contamination while concomi- 
tantly preserving the temperature and humidity of the 
surgical wound. In support of this hypothesis, early 
studies demonstrated reduced exposure of the surgical 
wound to enteric bacteria at the end of gastrointestinal 
operations. These results were further supported by 
several RCTs, which demonstrated that wound protectors 
were efficacious in reducing the incidence of incisional 
SSI as compared to usual care in patients undergoing 
gastrointestinal surge ries.^^~^^ 

A recently conducted meta-analysis of RCTs by our 
group, conducted in preparation for the trial described 
herein, evaluated whether diverse types of wound protec- 
tors may reduce the risk of SSI among patients undergo- 
ing gastrointestinal or biliary surge ry.^^ Among six trials, 
which enrolled 1008 patients,^^ ^^"^^ we found that the 
pooled estimated risk of SSI among patients fitted with 
wound protectors during surgery was 0.55 (95% CI 0.31 
to 0.98) times the pooled estimated risk of SSI in control 
groups. Moreover, among patients treated with dual-ring 
versus single-ring wound protectors, the pooled estimated 
risk of SSI was 0.31 (95% CI 0.14 to 0.67) times the 
pooled estimated risk in the control groups. As blinding 
status of outcome assessors was identified as a significant 
source of between-study heterogeneity, the design of the 
wound protector as well as the method of outcome classi- 
fication may be important considerations for the design 
of future wound protector trials. 

SSI in Whipple's procedures with preoperatively-placed 
intrabiliary stents 

Over the past several decades, an increasing number of 
Whipple's procedures or pancreaticoduodenectomies 
have been performed. Major reasons include its expand- 
ing indications, an increasing ability to detect resectable 
pancreaticoduodenal lesions earlier in the course of the 
patient's disease, improvements in surgical technique 
and reduced perioperative mortality in high volume 
centres. However, despite a number of studies aimed 
at understanding whether technical factors contribute to 
outcome, ^^""^^ postoperative morbidity remains high, 
ranging from 38% to 50%, and mostly comprised of 
infectious complications.^^ Thus, newer studies have 
examined the importance of a broader approach that 
involves revising preoperative risk assessment,^^ use of 
perioperative antibiotic prophylaxis,"^^"^^ and refinement 
of the indications for preoperative biliary drainage. 

Although preoperative biliary drainage was initially 
thought to lead to improved outcomes among patients 
awaiting surgery with bile duct obstruction (which fre- 
quently results from a regional mass effect secondary to 
the pancreaticobiliary pathology) , this effect has not yet 
been demonstrated.^^ As such, preoperative biliary 
drainage is now selectively used in some centres, espe- 
cially among patients who are to receive neoadjuvant 
therapy, as well as for patients with jaundice complicated 
by cholangitis, impeding renal failure and other 
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complications. Despite this, prolonged waiting time for 
pancreaticoduodenectomy, such as frequently occurs in 
ours and many other institutions, is a common and 
acceptable reason for use of preoperative biliary drain- 
age, which aims to avoid the higher risk of complications 
associated with prolonged bile duct obstruction. 

While the precise indications for preoperative biliary 
drainage are still undergoing debate, the association 
between preoperative biliary drainage, bile colonisation 
with bacteria and other microorganisms and an increased 
risk of infectious complications has repeatedly been 
demonstrated. In the early 2000s, three large cohort 
studies from tertiary care centres provided data supporting 
an increased risk of infectious complications after pancrea- 
ticoduodenectomy preceded by biliary drainage proce- 
dures. In one of these studies, the risk of infectious 
complications was 41% with preoperative biliary drainage 
versus 25% without preoperative biliary drainage among 
240 consecutive patients who received a pancreaticoduode- 
nectomy.^^ Moreover, the odds of surgical wound infection 
has been reported to be 3.4 times higher among those that 
underwent pancreaticoduodenectomy and received pre- 
operative biliary drainage as compared to those who did 
not."^^ Thus, while preoperative biliary drainage may always 
be indicated for some patients, this treatment is likely asso- 
ciated with a high risk of associated SSIs. 

Objective 

Although incisional SSIs represent a common infectious 
complication following pancreaticoduodenectomy 



associated with preoperative use of intrabiliary stents, 
the efficacy and s?£ety of wound protectors for reducing 
postoperative SSI has not yet been studied. Thus, the 
objective of this study is to evaluate the efficacy of a 
dual-ring wound protector versus no wound protector and 
the current standard of care for reducing the risk of 
30-day incisional SSI among patients undergoing pancrea- 
ticoduodenectomy with preoperatively-placed intrabiliary 
stents. 

METHODS AND ANALYSIS 
Overview 

This study will be a single-centre, parallel-group, 
dual-arm RCT. Patients previously fitted with an intrabili- 
ary drainage stent will be randomly assigned in the pre- 
operative period to treatment with a commercial 
dual-ring wound protector (The Alexis Wound Protector 
(Applied Medical, Rancho Santa Margarita, California, 
USA) ) or no wound protector and the current standard 
of care during the conduct of a pancreaticoduodenect- 
omy (Whipple's procedure). As we hypothesise superior- 
ity of the dual-ring wound protector over the current 
standard of care, we plan to examine for evidence of 
this in statistical hypothesis tests. The CONSORT flow 
diagram^^ is presented in figure 1. 

Setting 

The study will take place at the Foothills Medical Centre 
(FMC), a University of Calgary-affiliated, tertiary care 
centre located in Calgary, Alberta, Canada. The FMC is 



Figure 1 The trial CONSORT 
flow diagram. 
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Figure 2 The trial 
Pragmatic-Explanatory 
Continuum Indicator Summary 
(PRECIS) Wheel. In this diagram, 
the encircled 'E' represents the 
extreme explanatory end of the 
pragmatic-explanatory continuum. 
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a high volume pancreaticoduodenectomy centre 
(approximately 125 procedures are performed in-house 
per year) , which provides specialised surgical services for 
southern Alberta, southeast Saskatchewan and southwest 
British Columbia. The hospital offers a fellowship train- 
ing programme in hepatobiliary surgery and a residency 
training programme in general surgery, and is staffed by 
four fellowship-trained hepatopancreatobiliary surgeons, 
all of which will participate in the study 

Explanatory versus pragmatic trial attitude 

Although wound protectors have already been shown to 
be efficacious in preventing SSI in previous RCTs, they 
have not yet been demonstrated to be efficacious among 
patients undergoing pancreaticoduodenectomy with use 
of preoperatively-placed biliary stents. Thus, we will adopt 
a somewhat more explanatory than pragmatic trial attitude 
during trial design.^^ Although specifics of the trial will be 
outlined below, the explanatory versus pragmatic nature is 
summarised visually through use of the Pragmatic- 
Explanatory Continuum Indicator Summary (PRECIS) 
Wheel in figure 2.^^ 

Intervention choice rationale 

The Alexis Wound Protector was selected as the interven- 
tion of choice as this device is a dual-ring wound pro- 
tector, and dual-ring wound protectors were found to be 
more efficacious than single-ring devices for prevention 
of postoperative SSI in a previous meta-analysis.^^ 
Moreover, this device allows for tension adjustment of 
the membrane barrier over the incision margin, and its 



self-retaining design likely provides efficient retraction 
and circumferential sealing of the surgical wound during 
the conduct of abdominal surgery. The Alexis Wound 
Protector is composed of two rings, including the exter- 
nal white rigid retraction ring and the internal green flex- 
ible ring, which are interconnected through an 
impermeable transparent tubular membrane (figure 3). 
Six sizes are available for different lengths of surgical inci- 
sion, which range from XX-small (for 1-3 cm incisions) 
to XX-large (for 17-25 cm incisions). 

Patient population and recruitment 

The study population will consist of all consecutive adult 
patients undergoing pancreaticoduodenectomy that had 
intrabiliary stents placed prior to the operation. 
Pancreaticoduodenectomy is indicated for patients with 




Figure 3 The Alexis Wound Protector ex vivo. 
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periampullary tumours, deemed resectable on preopera- 
tive multiphasic computed tomography (CT) and/or 
magnetic resonance imaging (MRI). Borderline resect- 
able pancreatic tumours are also considered for surgical 
treatment according to the National Comprehensive 
Cancer Network pancreatic cancer resectability cri- 
teria.^^ Preoperative biliary drainage at our institution is 
not limited to patients with complicated obstructive 
jaundice, but rather represents the norm for patients 
with bile duct obstruction, given the typically prolonged 
surgical waiting time. 

All consecutive patients who consent to undergo a 
pancreaticoduodenectomy at the FMC and who meet 
the inclusion/exclusion criteria will be contacted by a 
trained trial research assistant in order to obtain 
informed consent for enrolment in the trial. This 
research assistant will contact the patient prior to 
surgery by telephone and will discuss study procedures, 
risks and benefits and that enrolment in the trial is 
entirely voluntary. Among patients willing to participate 
in the trial, a consent form will subsequently be sent by 
mail in order to obtain written informed consent for 
randomisation and study enrolment. 

The first participant was enrolled into the trial on 
April 26, 2013 and enrolment is currently ongoing. 
Inclusion criteria 

► >1 8 years of age. 
Exclusion criteria 

► External biliary drainage. 

► Long-term glucocorticoid use (as long-term use of 
these steroids, especially in high doses, is associated 
with increased risk of infections and preoperative use 
may predispose to development of incisional SSI)^^ 

► Patients unable to provide informed consent. 

Randomisation and blinding 

Variable block size randomisation with a 1:1 ratio will be 
performed by the research assistant using an online ran- 
domisation list generator website. In case of an odd 
number of participants, the last enrolled participant will 
be assigned to the following block. In order to maintain 
allocation concealment, the assigned intervention (ie, 
dual-ring wound protector or standard of care) will be 
provided to the surgeon in an opaque, sealed envelope 
immediately before surgery by the research assistant. 
Patients, outcome assessor, data analysts and charts will 
be blinded to treatment allocation status. 

Study intervention overview 

Surgical conduct during and after pancreaticoduodenectomy 

The perioperative care provided to both intervention 
groups, including hair removal technique, skin prepar- 
ation and antibiotic prophylaxis, will follow the routine 
practice of the surgical team and will not be standardised. 
Accordingly, surgical incision (midline supra-umbilical or 
bilateral subcostal incision) , intraoperative use of sponges 
to contain contamination and saline irrigation of the sur- 
gical site at the end of the surgery will be employed 



according to the preference of the surgeon. This infor- 
mation will be recorded and reported in the manuscript. 

Despite not being standardised, wound care in the trial 
will generally follow a relatively consistent process. This 
will include hair removal in the operating room with clip- 
pers followed by application of iodine or chlorhexidine- 
based antiseptic solutions. Cefazolin with metronidazole 
will be given for preoperative antibiotic prophylaxis 
before the skin incision is made. After the operative pro- 
cedure, the abdominal wall will be closed with running 
sutures of looped 1 polydioxanone (PDS) in the 
muscular-aponeurotic plane (one layer for midline inci- 
sion and two layers for bilateral subcostal), with staples 
placed in the skin. 

Application of the Alexis Wound Protector 

The Alexis Wound Protector will be applied immediately 
after achieving adequate access to the peritoneal cavity 
(figure 4). The size will be chosen by the surgeon 
according to Applied Medical instructions (large for 
9-14 cm incisions, X-Large for 11-17 cm incisions and 
XX-Large for 17-25 cm incisions). Application and 
retrieval of the wound protector will also follow the man- 
ufacturer's instruction. 

In brief, after achieving adequate access to the periton- 
eal cavity, the internal ring will be inserted through the 
incision, and placed in close apposition to the inner 
aspect of the incised abdominal wall. The external ring 
will then be rolled inward successive times until proper 
adjustment of tension and circumferential retraction of 
the plastic membrane over the incision margin. Gentle 
palpation around the internal ring will then be performed 




Figure 4 The Alexis Wound Protector fitted to the abdominal 
wall during the conduct of a pancreaticoduodenectomy. 
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to confirm that no entrapment of intraperitoneal viscera 
has occurred in error. Removal of the wound protector 
will not occur until the end of the operation right before 
abdominal wall closure, during which the internal flexible 
ring will be carefully retrieved from the abdominal cavity. 

Study outcomes 

The primary outcome of the trial will be the risk of inci- 
sional SSI within 30 days of the operation. 

Evaluation will consist of clinical examination of each 
patient's surgical wound on a daily basis during their 
in-hospital stay. After discharge, all patients will be referred 
to the outpatient surgery clinic for a follow-up assessment 
on the 30th postoperative day (or as close to this as is pos- 
sible for the patient). Moreover, patients will also be 
informed to promptly contact the surgeon's office for an 
earlier consultation should they develop signs of incisional 
SSI (skin redness, pain or any drainage from the surgical 
wound) . The date of postdischarge follow-up will be regis- 
tered for all cases and reported in the results. The 
outcome assessor will be a research assistant trained by the 
surgical team to recognise the clinical manifestations of 
incisional SSI described below and who will be blinded to 
the treatment allocation status of the participants. 

Incisional SSI will be diagnosed as superficial or deep 
according to the Centers for Disease Control and 
Prevention recommendations.^^ 

Superficial incisional SSI 

Involves only skin and subcutaneous tissue of the inci- 
sion and the patient has at least one of the following: 

1. Purulent drainage from the superficial incision. 

2. Organisms isolated from an aseptically obtained 
culture of fluid or tissue from the superficial 
incision. 

3. Superficial incision that is deliberately opened by a 
surgeon and is culture positive or not cultured, and 
the patient has at least one of the following signs or 
symptoms: pain or tenderness, localised swelling, 
redness or heat. However, a culture negative finding 
will not meet this criterion. 

4. Diagnosis of superficial incisional SSI by the surgeon 
or attending physician. 

Deep incisional SSI 

Involves deep soft tissues of the incision and patient has 
at least one of the following: 

1. Purulent drainage from the deep incision. 

2. A deep incision that spontaneously dehisces or is 
deliberately opened by a surgeon and is culture- 
positive or not cultured, and patient has at least one 
of the following signs or symptoms: fever (>38°C), 
localised pain or tenderness. A culture-negative 
finding does not meet this criterion. 

3. An abscess or other evidence of infection involving 
the deep incision that is found on direct examin- 
ation, during an invasive procedure or by histopatho- 
logical examination or imaging test. 



4. Diagnosis of a deep incisional SSI by a surgeon or 
attending physician. 

Study data collection 

Study data will be collected from the operative report 
and patient medical records by the research assistant. 
Data elements that will be collected include as below. 
Patient demographics 

► Date of birth 

► Gender 

► Preoperative use of chemotherapy 

► Smoking status (including length of time that the 
patient has continuously been a smoker, and the 
number of cigarettes smoked per day on average) 

► Comorbid conditions 

► Previous abdominal surgeries 

► Body mass index (weight in kilograms/height in 
metres squared) 

► The American Society of Anesthesiologists' (ASA) 
classification for preoperative health assessment of 
surgical patients^^ 

Perioperative care interventions 

► Whether perioperative antibiotic prophylaxis was 
given, and the time of administration in relation to 
the beginning of the operative procedure 

► Whether repeat doses of antibiotic prophylaxis were 
given (eg, as in prolonged operative procedures) 

► Antibiotic type(s) 

► Skin antiseptic type (ethanol-based, chlorhexidine- 
based or iodine-based) 

► Whether hair was removed and the timing of its 
removal ( prior to surgery or in the operating room) 

Surgery characteristics/details 

► Surgeon 

► Whether a fellow, resident or medical student/ clinical 
clerk was present 

► Details of the surgical procedure 

► Surgical wound classification (table 1)^^ 

► Use of surgical drains (and their type) 

► Wound closure technique: suture type, size, layers 
(one or two), method (running or interrupted) and 
skin closure (staple or suture) . 

► Transfusion of blood products (packed red blood 
cells, platelets, fresh frozen plasma and albumin) and 
number of units 

► Volume of intravenous crystalloid infusion 

► Length of surgery (defined as the number of hours 
between skin incision and closure of skin) 

Data monitoring 

No data monitoring or interim analysis will be per- 
formed during the conduct of the trial. 

Sample size 

The sample size calculation is based on estimates obtained 
from a previous RCT comparing preoperative biliary drain- 
age versus surgical management for cancer of the pancre- 
atic head,^^ and the estimated pooled relative risk of SSI 
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Table ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Bm 


Wound classification 


Description J 


Class I/clean 

Class 1 I/clean- 
contaminated 

Class Ill/contaminated 

Class IV/dirty infected 

i 


An uninfected operative wound in which no inflammation is encountered and the respiratory, 
alimentary, genital or uninfected urinary tract is not entered 

An operative wound in which the respiratory, alimentary, genital or urinary tracts are entered under 
controlled conditions and without unusual contamination. Operations involving the biliary tract are 
included in this category, provided no evidence of infection or major break in technique is 
encountered 

Open, fresh, accidental wounds. In addition, operations with major breaks in sterile technique (eg, 
open cardiac massage) or gross spillage from the gastrointestinal tract and incisions in which 
acute, nonpurulent inflammation is encountered are included in this category 
Old traumatic wounds with retained devitalised tissue and those that involve existing clinical 
infection or perforated viscera. This definition suggests that the organisms causing postoperative 
infection were present in the operative field before the operation 





reported by a previous systematic review and meta-analysis 
of the efficacy of dual-ring biliary stents. In order to 
achieve a power (superiority trial) of 80% and an a value 
of 0.05, with a 13% expected incisional SSI rate in the 
control^^ versus 4% in the wound protector groups,^^ the 
estimated total sample size required for the trial is 300 
patients (150 in each arm). 

Incisional SSI will be diagnosed by systematic evalu- 
ation of surgical wounds using clear predefined criteria, 
during 30 days after surgery. We therefore expect a more 
reliable, and higher, incidence of incisional SSI in our 
control group as compared to reports from previous 
retrospective studies. We also anticipate an accordingly 
greater absolute reduction in the incidence of incisional 
SSI in the wound protector group. 

A too large sample size may have been initially calcu- 
lated based on the limited and conservative parameters 
of incisional SSI incidence assumed for the study 
groups. Even so, our plan to finish recruitment and data 
collection in a 2-3-years period is justified by the high 
volume of Whipple's procedure at FMC, and the wide 
use of preoperative biliary stenting due to our long wait 
times for surgery. 

Statistical analyses 

We will utilise an intention to treat analysis for the evalu- 
ation of all outcomes. All continuous variables will be 
summarised using histograms and measures of central 
tendency before statistical analyses are performed. 
Normal, continuous outcomes will be compared using 
t tests while non-normal, continuous outcomes will be 
compared using Mann-Whitney U tests. Categorical data 
will be summarised using proportions and by calculating 
risk ratios (RRs) with 95% CIs. These data will be com- 
pared using Fisher's exact test. 

All tests will be two-sided, and those with a p value 
<0.05 will be considered statistically significant. Although 
the calculation of our primary outcome will be 
unadjusted for our primary analyses, if covariate imbal- 
ances occur between groups despite randomisation we 
will also adjust our RR estimates using a generalised 



linear model with a log link and binomial distribution 
(or a related model where necessary) as a sensitivity ana- 
lysis. If this is performed, the unadjusted (primary) and 
adjusted (sensitivity) analyses will be reported in the 
manuscript. In addition to the calculation of the overall 
RR for SSI at 30 days, we will also conduct a subgroup 
analysis stratified by the type of operative procedure 
(palliative bypass vs curative resection). Stata/IC V.12.0 
(Stata Corp. LP, College Station, Texas, USA) and R 
V.3.0.1 (available at http://www.r-project.org/) will be 
used for the conduct of all statistical analyses. 



Ethics and dissemination 

This will be the first RCT to assess whether a dual-ring 
wound protector is efficacious in reducing the risk of 
incisional SSI among adults undergoing Whipple's pro- 
cedure preceded by preoperative placement of intrabili- 
ary stents. As wound infection in this population is 
common and highly morbid, it may comprise a particu- 
larly suitable scenario for primary prevention through 
the use of abdominal wound protectors. Trial results are 
expected to be publicly available in 2016/2017. 

Our results will be disseminated to surgeons through an 
integrated and end-of-grant knowledge translation strategy. 
The International Hepato-Pancreato-Biliary Association, 
along with its Regional Associations and National Chapters 
represent a dynamic and consistent network integrating 
hepatobiliary surgeons across five continents. Two of our 
investigators (ED, COB) are stakeholders in this organisa- 
tion, and will be engaged throughout the conduct of the 
trial, from the setting of research questions through to the 
dissemination of results. After completion of the trial, 
results will be presented at major surgical and hepatobili- 
ary surgery meetings. 
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